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(54) SOUND EXTRACTING DEVICE 

(57)Abstract: 

PURPOSE: To detect a position of an object whose position is 
uncertainty and to extract a sound generated by the object based on 
its position. 

CONSTITUTION: When a person A moves, the inside of a room 50 is 
continuously photographed by plural television cameras 1 6. a sound 
extracting device recognizes its position based on the picture 
information regarding a region provided with specific feature quantity In 
a human head of which almost surface is covered by hair and which 
has much black part and almost spherical shape as a region 
corresponding to a head part P. Next, sound signals of each collected 
sound are delayed by a delay time in accordance with a distance 
between positions of each microphone 22 and a position of a head part 
P so that a voice part of the person A in a voice signal of a collected 
sound collected by plural microphones 22 is synchronized along time 
base. And only a voice of the person A is extracted by adding and 
averaging a delayed voice signal. 








J 










n 








i 



3? 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of r^ection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner s decision of 
rejection] 

[Date of extinction of right] 



07.06.2001 



http://www1.ipdljpo.gojp/PA1/result/detail/main/wAAAa07407DA408286680P5.htm 



01/11/16 




This PAGE BLANK (usPTO) 



09)B:^mmff (JP> 02) ^ ^ 4# ^ ^ (A) (ll)»flFffl«4iiiS# 

#M¥8 - 286680 

<43)4ii|B ¥fiK8^(1996)lI^ 1 B 

<5i)inta* iagijfa^ «'i*i®a»# fi s^^sw 

GIOK 15/00 GIOK 15/00 L 



G 0 6 T 7/00 




Gl OL 


3/00 5 1 1 




GIOK 15/12 






56 IG 




G 1 0 L 3/00 


5 11 


H04N 


7/18 D 






5 5 1 




K 








m^<0»22 OL (^33M) fiiKH(Cfie< 




4^¥7-217859 


(71)HSA 


000003621 
















¥J*7^(1995) 8^250 




:*:Rlff:/cE*f jfeK*»r4TB 1S13^ 








mm e- 






»R3F7-29185 








<32)«5feH 


¥7(1995)2^17B 










B* <JP) 














1F«»8ilMi5RJlg"r:fc»l - 5 


















(72)aiB« 












^mmmmmmittrkm i - 5 


















(74)f^A 















(54) ^Ifiamts 



(57) ims: 



Y4 <k,g'JiiLrc 




>d 






Hf- 




















7 




1 



TH!S PAGE BLANK (uspto) 




'5MS[®v>r 4^ o 7 * > i:> 
ItlfB^O v-f a 7 * <fc U Jgg? 3 ^feS?^ 

mmm^^m.itm^-^tir:Lmi<Dmmmi^*)mL 30 
z. t ^mm-tm^m 1 8^<3!)#ftim^go 

^^4^^tLfe#^{c, ^itLrc=s^mimizm 40 

LT^i^-r s z t ^imt t^m^m 1 ^<mm 

r«a> ^>t:;^i>x^ hoimjmz&m.-t^=^(osMmoMm. 
ikm^ 3 e> icim 50 



^^4^BS¥ 8-28 6 68 0 
2 

mim. 9 ] «sriaftm#©ic j: u »ms >^i;>x 
^to^«)&tifc<a®c@Bg3titfffw^s^xi' vtmt 

tsflB^cDv>r ^ D 7 \z^ 

m^mz^ usgis^$tife;*-^2^x5' vaMmm:^^si 

T, >i":ft^3ii; him-t&=^i)mM-t^^^iZi/y h 

tmmm^^.\yyx\zj:&^mz 

fc#>^M«;Siii^'W^$:«LfflLT:t>^2;>'x4^ h(Dim^ 

fmt^mmmmt. tmmm$^miz^^}m^ 

s^jcTc^r^&xink Ymmfzm(D^:B\^iz^^x^ 
mizmi^n-r^ ztizj: vm^ti&^(Dic^mK<m 
/b^rs<D^t>. ;r:/i^xir ht/^^-t^m^mmiz^^) 
j^^^n^m^%:^ii>&z.inz^*)7tzfi^3Li; homK 
srim-f s z t i:!mt-t^m^ 1 1 tm^msm 

So 




3 

mizm^m^ d i: tc i vmibn^mL<DiL-^m^<DWi 
^Mm^mt. msjmmm^.vyx\zii:bmmmz 

$ tuS z: ^: < tffiBx U 7-fe >-y-±{Cipg^^$ti;fe;^>ri; 
xi^ hl^CD#^0MxUT-fe>-y-_h{CfeWS2<SJ:7C)S^ 

i^x ^ 3 J!*C7c)SI?5^?^f 5 3 i: J: y , ;f ^i^x 

^«)^febtifcfeg}C@3g$titt^>^i^xi' h;bW 

1513^0 v>f n :7 ^ >®#':r \Z J: »J 

m^m.\z^^)^^titz.:tzrv3u^ hammmmmi 

T, ir-:rV:sL';Vim-f^^imm-t^^^\zvvV 

u *yvv\^fdmm(m?mf-^^^^-t^z.h\z 

-^tJiSigc®®l^1f^J:»;M:^>^i^x^' h*^S:|§-rS:& 
l^t)^U ■^^\ziicrfV:L.^V<mSLBiXm^-:fV:L. 
Yim^^-t^-}o^\Z^'5\^X. itzTVoL^ vfmt 

mx^ir^. 

Z. t i:mLt-t^m:»m 1 0 75M 1 5 CDMIX*^ 1 mzM 




^^m^ 8-286680 



4 

1 8 ] ttria:^ y J^x h2itJ^SJfia^®v>f 
^ n :7 > S:-^tffIi§!c{cfei ^T^gp3^^J^#^»iil^Sczy> 

10 < i: %-*lci^$:2i:{i-rilHii ■^ty.^^^^^m 

wmt^mi^msmzmx. 

9] ftfi^m^aidu M'^mmmiz^ 

im^^^i>:^m. m:Ftmmsm(D&mkmz(tii^iz 

2 1 ] ttfl^m^^tdu ttSB^®v>f ^ u 

l^flB^•/i^x^^^©feB*^e>m«^®mi:iltlT 

Sq 

40 [^#^2 2] mm]i!^m\zi:'m]i!,^ixtz.itzfp 

^'m:^\zm^t^z.iL^<smh^^m^i onmi 5 
0^Rrti*> 1 miz^<mmmmo 

[0 0 0 1] 

J:y#U<l*, ;4->^i>-xd7h (2fc|S^T'l±, W5:l§ 
50 [0 0 0 2] 




5 

[ 0 0 0 3 ] -7^, ±fBlCg§® LT, MiC®V>f □ 7 
3-&Sgt*l5*^ejtlTVNS (il^sps- 3 0 8 5 5 3-t 

[0004] Lij-^u J:iB®#^-fe^© tr^:r * ^ 5 fC 

[0 0 0 5] i:Z15T% ti!BRJ:y55#{C^®7^Ul^:^ 

IS'»^{cSt5vAT, mM(0^izmE-t^yi":ri^3Li7 h(D 30 
[0 0 0 6] L/jb^bJfc)&^e>, ^r^yxi' h*^iart-s« 

[0 0 0 7] :^mmit. ±m(D^^fj^^^^mLrm 
$tife=fo®T'fey, ±m<mm(oi^mizm't^m^ ^ 40 

il«^-tsz:i:S:lli©eti5t-rSo iu^ffirfc^ 

[0008] " 
[^S:jip^-rsfc*b(Z)#®] ±8amicDS«iS:^t 



(4) 8-286680 

6 

^^«t«jit^fc#Mi:, ^^^^^hntzmmzm. 
10 mmizm-j^'^x. ^^^^i^^±^i3S^^w:t£L 

[0 0 10] mis. mzizB^^z>iz^5 2izmm 

3nfcM!tG)-5^H^*:*51 6®#>*{cJ:yie^$4x3fe 
20 gPM5 0®ctJ«)®^W^J:yJ5AT<^)J;e)lcbT, yt-:fP 

3:.if hiihx(DimAmA(ommpomn^^-t^o 
spt>. mm/^^^j. mma^<if^xmt>iiixis'') 
M'&m-if^^ Mis^T'fes^® J: e) izM^(Dmmz9^ 
m<D!m&^m^rcmm^. MmAmA(Dmmpizm^ 
t^w^nLxmm-t^o "tLx. mmi'tz.mmpizm 

Wz:^\^}<D^^izm-oXimmiz^mi-^zinzj: V 

mibn^mL<Dm.-^mk<mm(o^t>isin<mmzmm 
[0 0 11] ;j-y>:;>x^7 hcD^ufcWi*, ^ftS 

2 ICat-f J: e) IC 2 A® A«fe*^1-5gPM©55#{CiB« 

w$tifesjsiw®^?ii7^-^'*^si (A) \z^-ttm 

[0 0 12] 01 (A) \Z^tii^\Z. ^-^-i^Xmrn 

(D^'PMmAmB(op\zMiz^'r?>mi^it. ^-r^i^mz - 
mrm (mm) iz^^xm^o ap^, ^MMAmt^ 

-74 ^ t<Dmii<DivNZJ:^). fmA%<DW7>(^\Z 

MmA^Aizj&AimjJi^Bii-'^ii^^^r^tb. 

1 T'O^^'Jf^- ^ immiiZif^^X^izM^<iklA(D 

pizMm-r^m-imti. mizMMAmBcD^izMjiii-t 
[0 0 13] mm^mit. mi(D-r^i7<D^^iz^vm 



20 



(5) 



[0 0 14] ^bT, mmmit.. s^uts^^®^ 
i^h<mMRv^^mbtcmm^mLLt=.-7^{7(m lo 

[0 0 15] MAii. m2(DMmA^A^:i":rvjLi^ h 

T'®*^«)iiM^^S:*»5= -?-LT, mi (B) (Cn^ , 
M^-Brfc^J'dT'-^ ::*i{Ccfcy. #v-fir 

MAmA (DWPM-oMmAm b (o^^^amomsizM 
m-r^m^imm&izm^xiiimmiD^v^^^ (Qj 

[0 0 16] §e>tC, ttm^ati, 

f^my^—si^^^-r^z.tiz^^). yfzfpjL^htm 

■rSW5:ttm-tSo mtf. 01 (B) izBi-7^i7l 

-nziB»^m<^yT-'S(%:±xmmm ms) u 
tmhr=Lm.<7m^(mm^-^-< m n] x^m-t^, so 
ztijci*;, ma^i^Ltc.m^iy^-'Humi (c) 

<Dm<^m^izMm-t^m^xit^<Dmiim^x/b-^ < 

(D-p\.zMm't^m^i-(r>^imm-^if\,^zh\zrj^^, ^ 
[0 0 17] RjbcDieitc, m^^itmoMm\z^ix 

[0 0 18] ^lCDS6<jS:^-rst«)lC. M# 40 

^2i^<z)5§^ti, m^-m.i^mom^\zis^^x. mi 

\zm'5\\x. -fc-fvrc^ vimt^'^-km\zm'mm 

[0 0 19] z.(m^'2.^(jm^x\t. wi^m^ 
v:iL>?vimkm-^-Hmmk^^. mfc-L mi\z so 



i{#g|5p 8-286680 
8 

B-nmA^Aim (^) S:I§1-5^|6K*, Je^T<3DJ:e> 
•e(^M^^|£S^C^3^^Tl«iL 2lj:Ml|iL 1 =fe;/^SV^^; 

V ^ e) z: t e>, MW^mA\,t^'^v:^\&sx\t^(m:^i»i 

u MmAmAf}'^'k^-r&:B\^\t^'^v:^\iiix&^ii 
[0 0 2 0] 3 6,fc, mmm^mit. yitzrv^L^ 
itzfvx.^ hfmt!t,=^-km\zm&,-^mi'£&m.. spt. 

[0 0 2 1] z:®J:e>{CLT»3tlfc:t>^S>'x^N® 

<ag, BPt.:r:/i>x^ vimt^=^km^\zmmm^j^ 

[0 0 2 2] iLtc. mia^n^^m^-t^t^mz. 
oMWuzmthxmrzrvjL^ h^^tmrn^m^-t 

[0 0 2 3] C!:(Z)»:^3R3|^®|8^T'tt;4-^j;'x^? h 
Lxm:t-:rp:^^hk'^tmmkmMt&, zititcj; 

iict5;r>^s^x;^ hm&k^u mii!^m\mm& 
tuizELfeiiiRT'a^i&-r53i-ys?x^ hf}^^(mkm 

[0 0 2 4] ^lOBWSrJt^-rSfeAbfC, 

m^ism<D^mit. m^imifo^miz^^^x, itzr 
^2>x^hS:^t«^ffl^u mm^^^mm 

[0 0 2 5] 3®M#«4f^0|§^m, ;*-/$^xir 



• 



(6) 



8-286-680 



9 



10 



[0 0 2 6] II 1 ©swsrMfia'tsfeibtc, >r i^T'tt{Sipm*^sns=b®®i«f#iiic«*>* ym« 

[0 0 2 7] Z:0»#«5f^(Z)BWT'l*, ^^ffi^m [0 0 3 4] mi ® Se^SrMfi^-rSfefefC, »^ 

[0 0 2 8] apt., ^«)3|[m3nfe^mMSic*fj^;Lfe ^^cSt5v^T, itrBBSi*KLfe*gstwo^?'j7^-^&, 

lcS^VNT#-7-ri'T'<Z)m#<3W®ffi^^?:^tiEU [0 0 3 5] i:^6T\ ^T^S^xi' N<Z)|gbfcW*WT^ 

}mmzmi\^td^\zii'ox. •A-zrvztL^vamm.tL 30 tie,©<Kiifwi*iimiffi^{cit^^^tc§iv%fc«), jd»: 

[0 0 2 9] ttc. ^IffiLfcM*, Mf^OTT' )SM®{Cj:SMIif«Oji^f:&l^lcv>fi7 0 7*>*^fi 

mt) izmt^mmzm-^^^xm^L. ttsstite [00 3 6] ^3t% 3oiff:^;s7i^o5greT'id; w 

^mzm^xj^^f¥t:nt>o (Dmmiz&m-r&^(DSMm(mmjm\^^%^^iz^ 

[0 0 3 0] Ri:®<ke){cuT, =^^^^<7mt\z - m-t^, mm^mit. mdmn^tctm^^mLXyr^^ 

[0 0 3 1] ttz. mioym^mm-t^tzmz. h^^^&ie-t-sm 2it;i(fia5M®<z)fe®5ifetJ!ici^ 

[003 7] miis Hlt®*^, ;1-^2^x ^ h *^6)jfiV ^ 

[0 0 3 2] 011 \z^(r>mmmm}^i^mm::t^ fiST'^UfioS:t >^t;>xi5' h;<)^lP$:#6'tS*l^{cfiig 



(7) 




8-2 8 6 6 80 



11 



12 



[0 0 3 9] -'mj^K.mt^<D&mmiziti:^xm^-r ^tir=.mL^(Dm^9f]'T—si<D^t>msi(mm=^(Dfmh 

[0 0 4 0] -?-^T% ^om*:^8fB«0D^^T'{*, ft ^.t. ^Mirhz.h^sm.t.^^ib, 

v^rni. w&(D'r4i^<Dt>%:t':fp3L^h<Diimii^^ 20 [oo4 6] z.(Dm^^i ofm,<7mmx'it. m^m. 

[0 0 4 1] fjii3. ±mtm\:^mx% wm^-{9<D '^m^ii^^om-^im^^t.^x'iB^). mz. nmw^L 

[0042] HlOBSUSr^-rSfcfelC, [004 7] ClCDie)}^ h(Z)#|&lCiltJeL 



[0 0 4 3] }Lz.^,x. m^\^(mm\t. nc-f mmz^m}mm.<mmL'm\z-t^z.^i$x%^k.v< 

a^i&S:ifTe)Zii:lcJ:y, 'd-^^^ibSraJcgS-BrT;*- 40 [0 0 4 8] JE^H^^I' l/>X©IBgffigi: L 
^&iS(DA±lt.hXmm-t^:ittf^X^^. [0 04 9] M:*]S1 0iB««)|g^T'li, ±M(D 

[0 0 4 4] ^zx\ z(Dm^m9§mmmx'it. m ^ofj^m^m.K^*)^-^iir~m^(Dmmmj:^j. 

T-^S„ J^tc, #f!fs®>peffi;5;^A^I$*#*^^^i^ 50 [0 0 5 0] Sfe, ^2®ie5S:^-rs^::«)}C, 



[0 04 5] l|2<3Da6<;S:3ifi2fS^cto{C, 




13 

[0 0 5 1] zm^m itsmom^xit. m^m lo 

[0 0 5 2] ?^^^i#afc J: vmc<Dm^mxmm 
■^itir:^^^m^&ws^mmm-^nx^^t^:c^ ho 

mi:^^LXWmi^X^i\>\ 30 

[0 0 5 3] 3ii);7mmm^mizj:vmim^mx 

X h i: 3 ?>c5^^i: S:liii--&J^tcMt-S,#,cD^TCD 
3?^5c)^^S:^imbTt)J:V^„ m«4^CDffi{S 
(IBIS) LTfev^T^^ifSa)fiteo3^k5tJ^ 
m^mM-ri>ZiHZj;:*J. M^'^^-^^^^lbX^M: 
V\ 40 

[00 54] z(D^^iz Lxmmm^m^imt^m 
^i{jiim^mmm7m^M^miz-^^x. :fzrpx. 

i7 h(D3rk7ii^^^T&'PMz^ii>. 7tzrt?jL^h<D&m 

[0 0 5 5] tfz. l|2(Dg6*r5:^-t-5fe«)tC, ft* 
3fil 2f^<DI6^li, »#:^1 lf^®l§^^CfeV^T. 

msmi^smmmits tmsmco^^mz^vtm^ 
i^t^^^m^jt?,mm/mizM-j^^x: s^Tx^m^x 
YmmfzmcD^r^i^iz^^xMmizm^t^ 



8-286680 

14 

[0 0 5 6] Z1CDM:*«1 2|B^(^Wt'l*, 
^mcd:U, 3r^^[^$:X$fi, Yf(!|^ttJ^Zip||®#;?|Rl 

xd' 33T% m'J>f5Jacld:xUri2 
fc«3, ;d-:/$;x^'h®?^5:i!i|irg|$*-eig|it-<5^i:*^T' 

[0 0 5 7] ^tz.. m2<Dut^^mmt^nLmz. 
m 3mmmm\t. m^-^i ls^©5§^{cJ3v^T, 
msm^m^mt. msmLoim^mz^^)^-^ 
ixtz.^^mi^mm!m),zmr5\^x. z^k^x&r^^y. 
Ymmzm(D^i3mz^-oxmm\zmsmth 

«ii^a*^e>^:/S^x^ h SrSij^t-StSgf^l^lc-g-* 
[0 0 5 8] JdiELfcM*«i imMoi^ayme^m. 

\z^ ^)im-^i^tcmm!m.\z\t. 0 1 9 tcs^bfe j; e) tc 

^ <Z)IS<S5b^-f-5, -eziTN M:^«l 3fC8^ 

L?^-j:e){c, mif^^m.f)\ msimse^m\zi:^)WL 
xfii, Ymstx^zmoy^-^uzm^x^mKm^-ir 
=s«i^ia*^e>;r7^s>"xi5'hS:42j^i-s^»^wc 

[0 0 5 9] Z<Dii'^\zhXyi"fV:L9h<mm:^ 
;f-;^2;x^hO?^$:iESitc|Sli-r-5^i:*^T'g 

[0 0 6 0] mioiw^^^-f^tc-mz, 
m 1 4 im.<D^mit. 1 0 fB«g<^5§^icfe v ^T, 
msim^mitmimif^tixt5^). =&i^s^m.i,t. m 
m:.nm^M^.iy>:Xiz^&ummz-sm^tir^:^v 7 

mLt=.mi<D2rk7mmzm':5\/^x7t,-:fi^:c^ h<mm. 

[0 0 6 1] z(Dm^mi ^m^ammx'it. mi<m 
^m.<D^^ ®x u r 12 >i?-±®,^.<© 2 ikTxssmff^fs' 
ti\t3^kjxmm:'m--t^z.iLis^X'^^(^x. mmm 



J^M^p 8-28 6 680 



15 



16 



r:itmm^^.\yy:xjsLxmiyyxK^^imMizw!m ro o e a] 5?3m<o^X'\t. ±ia® 

^^timiicm^t?>mm^mii. mmiim^m<m.m m^u m^i^(mmiimm(ommxmai^m.iz 

*)ISM^tixmm3LVr-^y'\)'±izm^^tif:^yf:fV3L 10 [0 0 6 7] ife, ||i2;ttJf|g2©g6<fS:^1-Sfc«?) 

mm:mM--t&ZtlzJ:i). :t'fi:?zLifh(mm^Wm Jkimyt-:fp3^^ht)m^m-&:&\^izm-^\'^x. Hc-f 

ityt. ttfB3MSC®V>f^0 7;t>®#>!rfCj:yfi®i$ [0 0 6 8] z:®»:*::®l 6g^05§raT'ldU ^m^r=. 

xmMfRvtzmi.'^^mLLt~-7>(^ny^y(m.miz ?>i^a)i^\mfm^^m^:tzfV3ii; hcowsris-rsgp 

t\z^<'j. htm-t^'^%:mmt?>mm¥^m [00 6 9] mi&z:^m2<Ds^%:m^-ts>t^&> 

[0 0 6 2] zi<Dm^i 5mm(mmv\t. ms^m tiit}'imizmm^m^iz:i3\>^x. ii^rfV3^>7 h^t^Jc* 

[0 0 6 3] MI^#©^^^gi^©©ia^{CIHg3tlTV^ fftffi-TS, 3 Sr^il-r So 

So 3®>5*f#m*, M;^:iS®2 4® (G) ~ (L) [0 0 7 0] :i(Dm^nm&(mmXli. 

ms]m^m.\z^^)mi-^i^hz.tt^<aL^)r'^y 4o ig^iim^^coiifiT', m!c®#>^2^x^ h(7)#'^*>e)0 

#;tfexUT-fe>WcM!c®:^:/t^xi' hlg*^^^ [0 0 7 1] ||12iOf|^2©Be<jS:^f Sfei?) 

M5c<Z)2r^7cffi^^#$tiSZLi:{c;5jSo S^o {c, M^^gl SfB^CDfg^li, S#^l075Ml 5®^ 

±ijEl/fe»:^Sl 4i^cD5§ggi:ra«eic, mmm. iMf^imz^oMm^zia^^x. ms^^zrvaL^hm^ 

^m\lL l^#Lfc^®2?^7C0l^{cS-5v^T;!^>^t?x msmLO)-^^ ^uy:ityk^tmmzlQ\,^x=mmn 

^haMmisikimm ^iEmzi^-t^z.ti^x^ '^&^m&<D:}^^fj^<tt}-:^izjmi:Rii^wmt^n 

[0 0 6 5] 30J:e){CMIif^miCcl:»A %e»lo©;r 50 tifl3^m#a(Cj:oT^ffi3tlfc^F^iEi^^ 



17 

[0 0 7 2] i.<Dmf^i 6mi<Dmmr^it. ttm#@. 

CTiftS<Z)]gV ^iip® jftffl «:^f e) i: ^'{T'^ S= 
[0 0 7 3] ^l^tK^20S655:^-rSfc«> 

fc, 1 9 mmm\t. ft*« i o t^m i s o^bt 

lIcOjgl^ttlcBgt- S«^{cS-rSg, ]fWigc©*i^*G)^ 

[0 0 7 4] z(Dm^i Qmi.<mmx\t. mi&hr=: 

[0 0 7 5] mi2itK^2(OSe<;&3gfiKi-Sfe«) 
{C, ^:^]S2 0|B«®^^li, »#«1 07!rMl SCHrT 

J: e) tc 7 h -r S 3 i: ^fciRF^i: -t^, 

[0 0 7 6] z(Dm^m2 owmmmxit. mi&vtc 
^xm^nfzSM^(Dm.mi\zf;^ c tc^^mf^^m 

[0 0 7 7] Sfc, ||lS.tK^2®@65S:»^-rSfc«> 

ni}^im\zwm0^m\z^^^x. msmm^mt. itna 



(10) 4tM¥ 8-286680 

18 

[0 0 7 8] Cl®»*«2 1|B^©3i^-pi3; tMhtc 

m^8mmjt;)9mtmm\z. mm^mit, M5c®v>r 

^K^^xm^titzmij^i:. micDimis^^m-'T 
<, ^oymmz'Bf^^ms. («im#©{cj:si/7h&oqz 

[0 0 7 9] ^12i5:lKll2CDS6?lS:^-rSfc«5 

10 ic, m^m2 2tsm,(mm\tt. otjmi s^^bt 

'^ffl:^7•rs m*^©S:3l fc{i^fez: i: t5„ 
[0 0 8 0] 30^:^2 2|^Cp^^T-l±, llfMLfe 

IB?&ifHl!cl^tCV^SA i-AXltmLA) 
20 [0 0 8 1] 

mi(ommm j^at, mm^m^Lx:^mm(Dmi 

[0 0 8 2] m2jsixm3izm-t^'^iz. mi<Dmim 
Miz^^^^miamm ion. sum 5 o 5 2 <Dm& 

■ ;!7^^1 etCgg^^ti^T^bl^^^^l 6lCj:yjgi^$ 

30 nrzmmmmizm-:5^^x^<mmm^m^-r&mm. 
y ^ :kmzmm^tir=.miL (n» 02tctt8x8M® 

1 8 i:, #v-f 2 2 tcgggg^ti^-f 2 2 fci: 
[0 0 8 3] #"r>fir2 2{±, *^2 4i:, ^#§1$ 

40 ryzfy^)v^2 6t. Wcryzfy^ )V9 2e\zi^^ 
i\,r±n ifm^<D7'i:^^;im^^(mm^n^ A/on 

figJI^T'D-fe^ytM 4li, CPU14Ai:, ROMl 
4Bi:, f^lMfa^^Ui!ci:LT±^cM^r^e3^^SRAMl 4 
ci:, Affi:/33>hn-^ («I8&, i/OiilS^-r) 14 

Di:, S:■^^T*^3nTfe^A 3*ie>®CPU14 
A, ROM14B, RAMI 4 CS,Of I/O 1 4 01*5 
\,^ZAy. 1 4 E^CJ:oT^34^T^^f>o 
[00 8 4] tttL. ^P^ttffi3if-Kl 2fCtju 
50- I1KS3 0 S::fM^T#V-f 2 2 i:-*f-®*fJST'g^$ 



(11) 
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Ut^tzib(DnM(D?d3Avyr:^'tV i (i : 1. 2 
• • • n) *>e>^$*ifcA;(;>''^y7r:?i^UI¥3 2 

3 4 iZ^^m^^t\,zfU±v*)-3 4 *>ejffi:^7$tlfc#V 
>f ^ 2 2 IC^/S1-S^7^-^ Sr-^ia-lil-SfcibOD n 
M®ffiijA»y:7r;*^U i (i : 1, 2 • • • n) 

i^<Dim^4 6t. t(m^4 6lC^$tl7^i;^;Hg# 

*^^■te>tlT^r^S. ^fe, :7'n-fe^vi?-3 4{d:, ±ia 
iiiimMmM-:fa±-/-^i4tmmc, CPUS 8, R 

OM4 0, R AM4 2S.t;^ I /O 3 6 S:•^^T•^$^^ 
Tfe»J, Z:tie>liSV\{C>'tX3 7^CJ:oTga^$tlTV^ 
5. I/0 3 6{ciii:IB®#A:t;/^);7r^^U i, # 
ffi:d>'-«y7r^^U i:stu%{f}&«?t^^a-fe 1 4 
A^iSj^StiTVNS. :/D-fe>y-y-3 4t*, #fStt^ 

gi oizi3i-f^^mmm<Dmimmm^m^r^&>0m 

BPt.#-y'-r^2 2, A:^j>'-«vi;7r^^up3 2, ffi:*j>'( 

<5f4 8, (o^^iimsm-m4 3^ifrhx^^nx\>^ 
(Dfrnz^u ±iBv-f ^22 cD#>* ^wmamiz 

[0 0 8 5] ffiij5|^jK-K2 0tt^ffi:*;SSB- 

2 1S:#;tT«y, 2 1 {i^JfttBjJf- 

Kl 2®D/An>y1-;5f 4 8^C^3tlTV^S, 

[0 0 8 6] ^fe, i6ffifif^^^n-fe>y-9-l 4{C|*|1J 
StifeROMl 4 B(c(t. ±iB-rl/lf:^^51 6®#^ 

[0 0 8 7] mz, ^mi<Dmmm(mm^fm-t 

■5, W»ffi^@l 0(Z)S^L35:V^:^^^-h7^<^>*^;r<^ 

ui4A}cj;»j, BI5 iz^-r^^mimmmmji^-^ 

>*^W^iafii3jf- K 1 2 P U 3 8 {C J; ^ ti^ti 
[0 0 8 8] t-f. ®4{C5^-rttaWfE^«!«®flJP 

0 4x\m y ii^fe'fg^^ J: ^i<fmAi^A (s 2 # 
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:&i«a. ^PPY:;^f&i, miz-:^m(D^Atiz^&^x^SMJ^iz 
e) ■^issn<Dim^izMW^mAtMm-r&f)'^^m't^ 

&Mv^S3i:*^T'^5o 02T-«a$M5 0 S:#:)^r«afC 1 
6^Ltcm^^mtbX^bX\>^'^, Wh:^'r^y^l 

fC#;&®4#ggj*S:^g^fcfIiajS:, ^f^i^ACD^gpPlC 

10 \zi3n^&mizm-:s^^xjMLt:Lmmfji3rk^m± 

[0 0 8 9] Sfc, X'T^^y^l 0 4T'«*f^i^ACD^ 

gisp®i6is®jtfe=fa^fe)„ BPt.^ t-rm2iz^tmmp 
(Driz&m-t^m^s^wmu ^(Dsmsiz-i3\>^xm 

i|iiL2liMi|iSL 1 J:^;=fe)/i^$^^i:v^e)-fiS6<J;5;m^cS 
^vm:, 1«SL 22i^tJJM|iL 1 (Diz^-^ti^bMMAmA 
*^^SIV:;^|^I3t}i■€■(Di^^rt^I5:l^gv^T^^S i^JIS^So 
rj^tC, ^8PP(D*®lCfelt-g>^<5DtS«?)Si:b^liMC!>fe 

20 6<;^^{C«t5VNT> EI2^Cfe^^T)te®ll{RI®7^*m®# 
[0 0 9 0] r^(Z)X-5^>v7'l 0 6T'{*, x9-y:fi04 

X'^li>r=.m^p(Di^Lmi}^^,^y:^mzm^sm 

izMt&mamMtLxm&-t^o ^x^x^ka^-XT-vzf 
io8T% w^\^t=mmmmm!m.^'^-mmif^- 
Ki 2^iiM-tac 

[0091] mzm 5 tCat-t, ^P^^ttffi^- K 1 2 fC'fiS 
30 ;ie>tlfe^a-fe>y-i?-3 4CDCPU3 StCiUUffStiS 

oT'idu ±fa®x7^>vy 1 0 3xmwsL^m--:rxi^v 

X7^>y:7^2 0 2^t/o X-7^^yy2 0 2T'}du ROM4 

o.*^^^yffibfc=S■■y'>r^' 2 20iSBfig^i:^#L 

±aitvfefigfCiSg$tlfevWi' 2 2 STR^f-SZliltC 
40 ck yj6ffi&g®#®iSaitciibfcv>f 2 2 

[0 0 9 2] *f#A<feAA>p>i&iJ:e>tifcWi*> * 
■rv>fi'2 2®mWSP2 4icj:»JSgA^^i, -^fi^izyy 
2 6 izj: *J j^fxa^Hjv h i:^^icm^ 

li»T'iifi|iStlTBIl (A) fC^-tJ;e)Jfc#^«-^il 
-?-UT-?-;ne3®WI^«WA/Dn>A-^2 8 

[0 0 9 3] ^LT, '»^mmfm<DXi^^yy2 0 3iZ 
^3v^T, :^■x^y>^2 0 2T•^Lfcv-ri'2 2<^#^A^ 
50 6)T^2;:Jf;HHE8S3 0?:/M^T, ±iaC!)J:olCL/T^^$ 



v>f ^ 2 2 tc^fSLfeA:^j/t'v 7 r :jI ^ y i ^^ih 

[0094] r^«):^-r^y:^2 1 2T*li, ^L;^v-r^ 
2 2CDe)t.®lo(^v>f^'2 2coffiSi:iSfiifilSiicoj^ 
!lllC#fS;t-551jS^r^&, ROM4 OtC^felBli^tlfe 

M 5 0 cD4®ap«gT'^ L e» sftiffi&eoM^ <mimm. 

JcoVAT, ^ffidiMii#v>fi'2 2i:®gES6S:l^^ 20 

[0095] :/2 1 4 T'tt, 1 •o®V-f 

(fill-feA:^/^^^ :7 T ^ U i ^(Z)#Sii»BS*&T K b 

1 o®v>f ^22 K^mt&t^lz^dlAv 7 r ;* 

i^Aimhmm i o®v>f ^22 ica^tfcw^^u ffi 

[0 0 9 6] ^i^x^k<ox7'y:f2 1 ei^it. WJUih 
tzr^'r- 9^. Ml ocD-r^f 2 2 {c^iSf -5 m:t;>'t 
>y7r^^U i/\#^iitfo flp-fe, ®l (B) 
r> t^-p^^\zMmr^^^- 9 7t)^m:^7 A' 7 T ^ ^ 
U i tiSo Jfefe, m:^A*>v -7 r ^ ^ U i *j± 

IB® A:*?^'^ >y r ;^ ^ U i i: l^^icmit U y/nwr 40 

[0 0 9 7] ^LT, ±IB®X5^>y:/21 2, 2 14, 

y^^VZf2 12, 2 14, 2 1 6®^;*^, ^bi^cV 

So 

[0 0 9 8] ^m>7.^v:f2 2 ZT'li, iimtS:^^^?^ 
"r-^ S: I NT (1 o g2 M) CD^fc»:f/J^S^fig$: 50 
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^ffilC-f e>LTD/A3>y1-^jr4 8/sffi:tjf S. Zltl 

^i:iSra^0i!g^5:#S3i;;ft^T$So ^i3, Z.Z.X 
(iiiiaewic, iD»gS4 6(Z)m3Sie*'S::^ai2^y!^-3 4 

[0 0 9 9] ^amam^^^fi'^hmi^-^t^tzm-n'r- 

iJffjU D/A3>A*-if4 8fCi:»JSl (C) tC^fJ: 

#«m*2§B=-JJf- K2 Qiaymd!dim'2 i^iSlffiSn 
So z:®#^a}i3iSB=-2 itcti, ^m^S^ 

*LK<Z:t*^T'^So 

[0 10 0] RJ:©^^*^e5we>3i)^^J:e)^c, ^® 

i:»J, Be<Ji:t-5*fmA#A©|?j«^CD$IW^4)-tt*® 
[0 10 1] _hfa®ttffift{^i[^iaa (04) S: 

t;fi^^i*m«!M ®5) I*, m.^^xW')m.% 

jgfOT^l/tr*^^ 1 6fCj;yaJM5 0O|^§|J:*^ifil5^L/T 
^Stl, -?-(DM|gffifg{Cg-5V%T_hia*f^2|^A(D^ 

So 

[0 10 2] ^33, ;*:||l(Z5|y^ffi®W^Jftffl^aaT' 
I*, ^Stifc«imttBlCj£VAV>f^ (M;t«7fi0v 

»; ii^T'#A:^J>''^ >v :? r ^ ^ U ^^^ii^^ jS*K b V 
-fi? (M;t«7M®v>fi') ^b^esOW^f^-^®*?:, 

>y 7' r:* ^y *^e>siy mt-<fc e) ic bT=b^v\ 

[0 10 3] ^fc, 2{i:5§^9(Z)«^ttffi^T'l*, ttffifi 
tC5®^lf^2!tOf*tl»¥*lrS:^f 5 3 J: y , 

ii^ov-f T-mw-bfe* J: »; %m^mmitim\ 

^t^i8ll!^@^®A*i:bT?SM1-Sz:i:*<T'#So flP 

AxiiMJcA) fm\^t=.-^^=m^^mm.^Kti-t^z. 
[0104] m2(Dmmm mz. :^mm(m 2 ® 




23 

■So 

[0 10 5] S6tCSt-rj:-^{C, *||20D|l8^M{Cfe 

e>tc#T-f 2 2 i:#^«imJi<- F 1 2 1 Sr^fS 
t=.maym'r- 9 ^m!f^- F 5 6 tlT V * 

mmmm^zfu «y -y- 1 4 14#w^ffi3i<- F 1 

2^cme>4^fc:/0•fe'i/-b-3 4^C^$tlTV^S„ SP) 
f c, ffi:*ag?-;J<- F 2 0 {Ctd:#W^ffim3J<- F l 2 {c^ 

5^2 ltt*f/S-r-5#l^**m3i?-Fl 2®D/A=i>/t 

[0 10 6] r;>:{C;4cSI2(D^6©^)^<Z>^^ffl$:|Ji^1-So 

^:/n-fe^yy-i 4<DCPU1 4 AfciU, msic^^f^ 

fan 1 (Dmmmiimi:''^Pi«iimm(mmjv-^y^ 

2tJc®^ftlffi3i<-Fl 2©#'*®CPU3 8{CJ:y, 

[0 10 7] Ei7{C3^-rttmfie?^^f!Sioi?iw;i'-5^ 

1 0 2T'=g-rl/l^?!j^5 1 6;b^&a)Jij^'W^$:5iyii 

^ fk(D7.^^y:fio3-vitM0J^^cm.iiL-z r2j 
S:^K{c-f^-t.2.i:«tc^L& rij Kimi&t 

[0 1 0 8] rkcD:^^^^-:/! o bx-lt. fmLKm'L (MP 

- FL/\iifttS. 

[0 10 9] rk<D7.7^y:fi i or-td^L^^^sf^ii^ 

U, ^TCD*f:|^ifelcMLT-hfBX5^'y^l 0 5, 1 0 
7, 1 0 9(Z)^a®A^Tb^c*^^*^$:^fIJ^1-€>o 

-&^ftii^s$tu XT^'i/T'i 1 2y\m^ wmh^m 

r2j 

[0 110] ^a}^7.^^^-:fi 0 s^My^hl^ifeL 

(aPt>*l^%2) IC^fLT, JJBCDXT^^y^'l 0 5, 

1 0 7, 1 0 9<mMi:nt). ^n^cmmi/^T-t^ 
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[0 111] MI^4I)1. 2{c-?-*i-e*i*ffS:-rswi 
m3i<-Fl 2X\,t. IMT.'rvzfl 0 9icj:tlft&ajfig 

Wzfu^i-j^ 1 4 A^e.i!i^3tifcttfli(ag 1 xf«sm 
V ^T, sii aymimmtm 5 {cs^t-^i^tti^t® $: 

tiM/^;-t-S#lP?^ttffi5i<-Fl 2T'®^ttffi^aSllcJ: 

jtMRA^^i, 2(©^s:-?-*i-etia3i{cftiffi-rsz:^ 

10 [0 1 1 2] :^m2(Dm&mxl-L W&oy^P 

moiTn- F 1 2 srm, #wi^ffl3i<- f 1 2 1 o® 

mm^^tm<m^^tifj:\^^m^izit. m-oy^^ 
mm^- F 1 2 icfev NT^®ttffifig©#>* ic^s 

[0 113] [||3(Z)|y^fl|] r^fc, 2f:|6qg®^3® 

tm& 5 0 Pi<Du^mz^s,mm^mis,LxmBm 5 

[0 114] msiz^-t^tiz. :m3(Dmmmiz:js 
u, s^as-fe 5 8 (igpM 5 0 \Haym((Dmm^m 

m.^.iz 1 ^-Tolgg^ tvT V 5 8 
D-fe^yy-3 4|^<DI/0 3 6lC^StlTVN§„ 
:/n-fe^y9-3 4|^®ROM4 OfCli, MS-fe>-9-5 8{C 

J: yTffl^stvfcgPMs 0 (Dmsi(DmmM^^(D^iz 
[0 115] mz:m3<Dmimmo^m^wmir^. 

Wiftffi^gl 0CD^L^V>X3?-Fd<^>*^;f^^- 
9iZj;:i)yt-y^n^t. 04 {C:g^-r±fa^ 1 

i: 1^ li*Sffiteg5^^Qa«)fiR^;i/-5^ yimimwmM 

:;/'0-b«y!?-l 40DCPU1 4 A{CJ;»J, El9{C:^-t#^ 

ifttt«aM®M^;i/-5^ > A^^iSm^i^- f i 2 ® c p u 
mizi3»^^ify{mmiz^\,^xwim't^o 

40 [0 1 1 6] X7^«y^2 0 ST^j:, ll^L/;feV-ri'2 2 
(D^'* {CO V \T, Mv-f ^ 2 2 *^ ^arn^'f- 9 am U 

^©aSii^^t, Sr^TU ri>C<DX7^>i/^2 0 4T*t*^ 
#?LfcV-f 2 2(De) 1 cx^vr 2 2 {Cjl^Lr, 

^22 i:ttmfig^cDipi$:^m-t'5. 

[0 117] ^kff>y.7-v':f2 6 5TM!t®?aS-fe>-y-5 
8 *^ e>gUM 5 0 a)m^®?a^^«L^^.{cfet:ts>ta 
S^Sr^yii^^ r^®:^7^»i/:/2 0 6T'li, 
S£©iaSiSS^«L^,®iaStC»^^, R OM 4 0 lCfHfii$ 
50 ;txfc_hiB®aSA^^«^S:#fi^-tS3i:{cj:oT, gPM 




5 off3(mm^m^imi^, mmmii^^^'^tit:^^^ 

[0 1 1 8] ^k(r>7.7-v:f2 0-i'mm^±-<jy^ 

2 2 ilfSffittgi^OffiUS:, 7.7'v':f2 0 1-^n\i!,\^t~ 
^T'|g?»^S 3 i:{C J: 9 22 ICg^-tSW 
(D^^r^, IPt.^-r 2 2 ICoVNTOWiM^rfl SrlC 
ffi-rSo •€-LT«*C®Xx^y:/2 0 9T*fi, agcmbfeji® 10 
^r^S:mv-f ^22 ®iag!f##i:*f0f>ff-jfc?^-t?, R A 
M4 2{C?li^$*lfe31®7^--?';b^iB1ji-t-5„ * 

2 2 K-D\\x<jmmm^-'mm-t^t:.)^oy—n 

[0 119] J:|B:^7^>y^2 0 4~2 0 9{t. jg^Lfc 
V-ri' 2 2 ®=g.^lC?t*L/TllfT$tlSo ^bf=:V>r^ 
2 2CD^T}C*fLT||^T*^^T-rSi;, 3^L;^cV-rir 
2 2 ©«->Cr ^COV^TCD3lM^5*W$tlfc5!®7^-:/ 

-E-o^, ±IEIIi(!D^S^Sgi:n^ic, 20 
7.'rv:f2 \A-x:Y'D(iy^^9 2 2ts^hoy^'r-9-^ 

J:iffii^5^-^;i/*^e>#e>tifcSv-f 2 2{c*ft- -sa 
7r:*^u i^^e^SiUffi-t. xk(jy7.'TV':f2 1 e-eiisj 

[0 12 0] Z.t\.h(r)%.'rV:f2\A. 2iQ(mm 
S:, ^LfcW 2 2®^T{C*fb-CSIf7^7t-S 

i:, ■X7-v':f2 1 ST-^^^tu 7.'rv:f2 2 o/\ii 

tf= X7='^v:/2 2 0, 2 2 2T-li, jg^^Lfev-f 2 2 30 

^f^«#{iffi:tijii?jJf- K 2 0 (?>W^ffi:t;ig^ 2 1 ^ffi 
[0 12 1] 3a)J;e){C*l63CD||J©^)||{CJ:niS. 

[0 1 2 2] *5§^<DWi*miSSl 01*, ±|B^ 

r 0 icat-f J: e) {c. 5^PPR:«r l«IfC:^-tS^J¥ 6 
4 ;!)^ 6 6 ?£:?S^^{C«5I^ 6 6 O^i^om^mL 6 6 

?H5fiC6 6 A;!)^ei§1i:e>tl 1 o®V-< 2 2 AlCPMf S 

K2T'S^-t-«SS!i&i:^y, ^©MffiilSLl (ffiifil 
MSi&CD^SS) *^^aM46 6Ai:v.^i^2 2At<Z)IEllt 50 
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ffl^glOT'l*, ®!a7ft6 0lCj:»JJ|WS:, Mrfilft6 2 
^O^iiffiS&SL 1 l*l®ltL 2 iCifc/^ifrog 

iSffij}?- K 1 2 (nirfn'^v'^z 4 T'^^lt#«), :^«) 

6)tlfe^ai«SL 1 {CS^V^TV>f 2 2 AtC^ttS 

iiM^r^s^ffi-rSo fa(^)v>f^2 2^cov^Tt;raim^c 

¥i&S:^7V\ S[ISSl5fif6 6A*>e>?§ia:e)nSWO«rmS: 

[0123] [si4 (Dmmm mz. *5Swosi4 © 

^■^5Jf^2lge!i[^cJ:5^||^I'[^a)38v^S:^ji;LfeJ:T*Ell IfC 
a^-tSPMS oa)*{cv^S?WKA^i!(C®^S:^Am•t-SM$: 
B-r, l^irollS^fiSfclll-OSP^tcttlil-a)^^ 

[0 12 4] :mA<DmmmiziBn^mbiimmi o 
1 oa)«^i:m-T'&*®T\ -e©ttt^tt#iif&-r-5. -fa 

U *^ffijK-Fl 2O:7'n-fe^yy-3 4|^0!)ROM4 

[0 12 5] mz:m4(Dmmm<mm%:mmt:s>. 
^■tSo Bfi iizm-t^^iz^(Dm\m.it. mmuz^ 

2|^C*^S:f8-t-S:/^l«lDlC&®-tSv-fi^T't*, {grata 

So 

[0 12 6] ^zx\ :m4:(Dmmmxii. ±mD-^ 

[0 12 7] mmmmmmimKDmmm 
nm-X'&^a^xwmitmvi&u ^^mmmiz-D^^^x 
mi2t:m^^xwmt?>. 

[0 12 8] X-T->y>''2 0 0, 2 0 2, 2 0 3T'l*, H 

1 (DmmmtmmizmtmmmM-^^n ^yi?- 1 4 *^e> 
^mvrcmimmmmizs^^^x-r^f^miu mi 
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T-v^^iz -Q\t^ 1 o©v>f 2 2 {c*N-sttaifi:g 

^riktiimz. 2 2 fc^htsttaifig©^!^ 

fC<4g1-5v>fi7 2 2{C*fiS1-SM»f^lt^{Cl±, 
[0129] ?^<©X7^>y :;^2 1 4 T'}*^ 1 ©HSfe^Jgi; 1 

mmc. ^22 A^e>©#^7'-^ srjjsij^^r^ 

o T) fl}:^;/^ -7 r ^ U i ^S^iitj. 
[0 1 3 0] _hgB:;^-5=-»y:7f2 1 3, 2 14, 2 1 
S^LfcV-f ^2 2©#^{C#bT||ffSlxS. 
T, :&f^D{C'fi®-rSV>fi7 2 2{Cj:»;^^F$tlfeJg^ 

t^t-tlfefitSfCfiigf SVW ^22 tc J: y^WStifeg? 

[0 13 1] ^k(D7.'rv':f2 2 0, 2 2 2-e(i]iBRL/t 

/A3>7t-<5f4 S^m^-rSc ^^T^-4f(i, D/A 

^^2 i^ai:^7$tis„ 

[0 13 2] ^m^aymmmzMt. i3\^T>\z^m. 

:&^^D;<)^&^tlfe^fi^C•agt-•5 V-Y 2 2 {C J: »J^^ 
[0 13 3] ^fe, J:ia^i;^S^4 0||»fi8T'{i, 

't(^±^^is^±ssm^m\zi^c/^mzfh^\^t^ 40 
imm^^n^:Lh\z^^m<m^m.^tmz^ 

[0 13 4] L;^)^u mmis^mLAmfs'^ms^mx'^ 

[0 13 5] SfoT, 'rU\^ti:f^'yi e\Z^i}mm-^t\. 

^^)M.'^wmAm'm^m-^:f5mz&m.vx^^;^ii 50 
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7^Dir»y9-3 4®CPU3 8T^|ffS 

w^^mu mM'^(mmmzj:^\:^t=.w^\i^ 
^nmu "tLxz^BM^^om&mizmi^^tdmm 

[0 13 6] 3tl{Cj;U, *fJ^%*^e,#V-f^{Ciiag 

[0 1 3 7] :^m(D=^mimm\,t. ±iBo#a 
(^mmmm^iz^furay^ ^ tcigffl-r s z: i: *^x^ 

WMi:mk<D'rlyi^it}:^^xmmLXi5 

^jsmjj<- KT'-e®^i^^i<sg*^b<;Dlr®»ffi&^fv\ 
WM(D{p<Dmm-<mmtx^^-(^m^x\i^ 

So 

[0 13 8] Sfc, M;t{iEl 0{C:g^f?[J:#6 4O<t'5 

fi6 6B, 6 6a 66D) ^^&>mMh. zn^<Dm 
m^&zisn&^iim^Gym^iz-m^xmizmiii-tmt 

[0 13 9] m5(Dm^mi mz, ^mmiz^?>m 

tiW^^iWS^h. ^QMWr-^XZ^-iwXiCZfV^L'y 

[0 14 0] Ell 3(CS^1-J:e){C, 3?#5 21C(±, 5^1/ 
tr;*;^7l eAmC'^ (-Mi:UT4^) |2M$nTJ3 
y, =&-rbK':«7^51 6iai, j£^a^^.U>Xi; L 
X(^im^^yXl 6A;5)^|gg$tlT^^5o #^IISI/>X 
i6Aom^}j:9 0° Ri:^c^^b|^S$tlT^^s. 

«^s:rat)-r, 7-\y\^f!i.^\^^mts^-^^\zmA-fv 



(16) 8-2 8 6 680 

29 30 

[0 14 1] Z.(Dm&UyXtLXi-L mis, * V&|8^U X^T^^v^l 4 ST'l*, mjtltT^T®^ 

|!fi^ (e qu i d i s t an c e p r o j e c t i o ^^^\ZK^). 9-^ hrf^YVLt^L^h. 7<7-V^\^0 

sIcllS&^lJI'ettfBrtio^BS [ o. l 4 5 ] 1 5 0 T'li, 4t^\^\^f)-^'y\^ 

D (Charge-Coupled Device)x 7s7-VZfl^^'^\i^'&.P^M.\^Z\zW^\^tiM'&Tr- 

U7>f^-S^i2>-y-l 6B (01 8#flg) 5:«g;tTV> ^JfB&^^mU ®^7^-i5f B i:lif#7^-^fCi:S:ibi^ 

S. ife-^A-ii«fei^®;i->^S^x^^ hli^^^fiffi*^ U ?^(Z>^7^>>::^1 5 4T'^i^©JtiS^^^cScJv^TM 

Xi:LT®^aB^>Xl 6A«m.^^^*^:^§VNilV>e) Co l 4 6] *f^%A;^)^l^lbTV^35;V^ («^IhLTV^ 

#l4$:^L•r^^^«)T^ T^Hfj!?;^? 1 6*^^,,^(|^i6 7.^vf\ 5 4T'^^¥[I»r3tl01 4«)>l 

>-y-l 6 B±iZ:t:ft^aL{/ h^fe?:»S^1-S3i:*^T'# LTV^S#&^i, X7^-/>^1 5 4T*#^JptI^$tl>5>5^<V 

So 3.CDJ:e)lcL/T, ^®T-H^A^'7l 6®#^{C :/l 5 6/\ii«s H^^^'-^BiiH^ST'-^Ci:®^ 

J:y, ;r>^i>xi' h^:-^t?m^®«Rii*^>*MJ&S&e *^e>*f;IKAi&A<^)iflff*f^S:*«?) (Efl 7#M) , 

[0 14 2] mz. :m50mmm<mm^mm^ 5 8t% *f^ii^A(Dj^fT:&i«oAtKttF^ 

^r^i^x^' hi:UT^tm/v^A§:Ji fCK-f-S'W^SrRAM 1 4 CtCfBliU EI14(Z)^>r> 
Wffiffi^gl O«)0^L«;VNX^t-b}jf^r>S:;t 20 ;b-^>^U4f->'tSo 

:/-rsi:, t(f3i2Bb^c^i<D||»SSi:|iltJS5tC3^-tW [o 1 4 7] xk(D7.7-v:^i 2 2THd:, fmA%AaM 

^iktmrnmrnj^y-^yij^maa^s- k 1 2 ® c p g&tms ei 1 s iz^-r^ ^ ic, ^^otca 

U 3 8 {C J; UHtfffB^&StiS il^tC, EI 1 4 tCS^tliffi ^•^t\,tzmmM^^Mmuyy<: 1 6 ACD^^«$: 

immM^<Dmm/i-^yt)^cpu 1 a ak^ ^)mi f , ^o*^e,g|5M5 oiDjs^s 4 (csmcr^ bt^^Q 

0 1 4 ~ 2 4 S:MV >T*0 5 CD||8©^S8{Cfet-t SiSm P * T'CDggHS: R, >mA.i^ACD^ft3 (M^mA<D^ 

[0 14 3] mi4lzB'tX9-y^l2 0X'lt. i^-fV W) S:hi;-rs» ,^,POQ®J5:f #5: 0, ;^.P' 

x^' N^S!K!a^^T*3tlS„ Zl®:t:;''J?x^ h:i^tJ;S2^ OQiOt^-t^^Q' , CCDxUT-r:>l-i?-fe>'1J-l 6 
T'li, Ell SfcSi-iJ-r^Jb-^^A^^fStiSo Ell 5 30 BCDCCD®±(Z):t:/e^x^7 h^^<Z)i^3tcM/Sf SSSH 

0:^-5^'y:;/'l 4 OT'ldu :t:/i>xi? h (^tW^^&A) &h' , :t:/t;?x^' h#Kh' ®e)t>^,P{cMlSUTMii 

SI$M5 0F^tc#ftL;5;VNilS(Z)W^^T'-^fAS:ROMl Lfejsl^Srp, ;r:?'i>"x^ h^h' ®e>*.j^P' {C^ffSL 

4 B*^e>M^>^fiU xm7.'TV':flA2\z^\^X^'r\^ XU^btL.^.^v' , CCDffi®M^*^0 (CCDS® 

br;«j^^l 6T'^g^L/feli^^|t7'-^^BS:#^^RU^i^T* tpjt<) o*^6)J^p*T'(3Dl^EM5:r, C C D®cr)il||£tt'>Ci» 

RAM14C{Ciatit-So r>C®;^7^y>^14 4T'liiif^ oA>P,j^,p' *T-0]2g|fS:r* iifSil, #0, 0' , 

7'-'SiBt.mm'r-9At<Dm^t^X^M5 0iZ^ gggtr, r' (1) ~ (4) {CiU^ft-SZ-i:*^ 

-rS^>f3^ifeA«:|Sli-tS (Ell 7#fl© „ T'SS. 

[0 14 4] f^{C::^>-r>v:/l 4 6T'}im€^r^T®^>f * [0 14 8] 

0 = t a n-1 (R/H) (1) 

0' =t a n-1 {R/ (H-h) } (2) 

r = f 0 • • • • r (3) 

r' =f 0" (4) . _ 

ti¥oT, h2iLt>1^Rtt^5j^ (5) (6) (CJ: [0 1 4 9] 

h = H {1-tan (r/f) /tan (r' /f) } • • • (5) 

R = Ht an (r/f) ...... (6) 

J&fe, KltH2llt|f^J^f {i^«)^«)e>tlTfey, ^ ®±(3>»^;&>e>iS$ h ?:M^U ^ (6) 5:ggJ!*ffibT 

(5) >S:t)f5«; (6) liROMl 4B{CiB'liStlTV^S„ 2^®5^l/tr357;>l ^ 1 6CDCCD®±®^A^P>-?-tl-r 

Z:<Z)fe«>, 3(Z):^7^»V^1 2 2T'ldU ^ (5) SrROM nBESSRS:#«b, #i?)fe2oG)i^R*^e>^y^^feAC!) 

14B*^e>^^^ffiLTl^®xl/V^:*;)t^l 60CCD 50 2?^^|SS:S^f 



(17) 
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32 



[0 15 0] ^koy-y^7-vzr\ 2 ±IB:^x^y:/l 

[0 15 1] Hp-fe, #^U'tf:^>i^*^e>>tif^RA®A$:*a: 
^Lfei:^©, ^tsf^#)A®m^l^tcfi:S-r53}?^-fe 10 
^ OSP^Ra , Rb > Rc ^ Rd ^'-^i?' 
*ti^%A;b^t&*-t-SjKiJ7-fe;i/i:l/Tl8^3tiS„ 
^fc, 3Ki^-fe;i/ii, ccDxyr-f^-s^-tr>-9-i 6B 

[0 15 2] XkO^T.T-V'Zf \ 2 6-eii, M^|t-r-^f 
■fe*hi^ifeA3!)^dS*-rSdfi'-l2;i/S:, *t^4aiA(DlS$ 

h {cs^^^TJ^^T® j;e> L/TPss-rs^ 1 riJciKyji* 

[0 15 3] *MKA«feAa)l«i$hli, fifcA®¥*li*:g*^ 
e><IE*l-eO|ib!)t^*?)|9:S"5TllT'fe5®T\ 02 0 (A) 20 
~ (D) lCat1-<fce)tC#-5^ 1/1^:^7 ?t^*^^^t>tmAifeA$: 
tSiK Lfc i: ^ {c*ttKAi&Aa)m^l^lcfi®-r S 3i?^J7 12 

[0 15 4] ?;k{C>^-7^«y:/l 2 SX'it^mB'r-^KiS 

Jii?tciisyiitfii2?JGisyii*$:^fe)= 3tiicj:y, 01 
9 iz^hr=.m(DfmRk , rb > Rc jso^R]) itMMA so 

e)tc, jt?f^ifeAA^ds«)S5j<^'-fe;^7 0{css»jz:tti 

[0 15 5] X^G^-X^vrfL 3 2Tni, 02 2lCa^t* i 
e>lC, 3Kir-fe;i/7 0«)]!i$, ^«)RO 
Ml 4BlCiB'Ii$*VfeBgSP®^, 1^ P, 40 

ai = £01 cos {.It — =— fflj cosi/> 
/Si = fei sin (7t-<;>) = f0i sin* 

s i n* = y/ { (x-X) 2 +y2 } 
c o s (x-X) / { (x-X) 2 

x^^oyx. ai , ^1 li, 

ai f 91 (x-X) / { (x-X) 2 +y2 ) 

/Si =f 61 y/ { (x-X) 2 +y2 } 1/2 

i:UT:^«)SC:i:*^T'^-&o ^ (l O) (9) T'«!I 50 -5Zli:lCj:»J, 



V^S^^C^iRAMl 4 CtC|B1iL/fc*mAif^A©iiff 

-}5^'^mk\z.mt^>mszM-5\^x. ^f^-^7^;i/7 2 



[0 15 6] r^OOXT-'VT^l 3 4T*ldU 01 StCg^tlft 

^«y^i6 0T*ii, m^mp^omn^mm^iLx^t^ 

(-Mi:bT2^) ®7^l/t^;!j;t7®J@^S:fT 

mA^w-Lr=.m<DytzfV:r.i; hmt)^i<i^\>mzmiLx 

mi^Xti^W t.t=.. ^Stlfe2^CD7^l/l^;!j^5«: 

[0 15 7] rk<D7.v^vzfl 6 2Tni3r^^©S:tg^ 
-rs. 02 3lCS^t-J:e)lC, ?!j;*^L©3r^5cl^^C$: 
(X, 0, Z) , :*;^5R(D3^^7tJS|gC' S: (X' , 

0, z) i:i-So MML^MA(Dmm(mmKM!^ 

i-S?!j;)^^LCDCCD®±(Dffi^PL S: (ai , 

^1 ) , :)!j^^La)CCD®®iif||itf^i>OL i)^^mmP 
L t-roggsisrr, *f3i^ifelA®glSP®<aeicMfS;-t-S 
;^j;A^R0CCD®±«)JS^Pr S: (ai ' , 

^1 ' ) , 5!75^^R®ccD®©iir^|stf/t:.NOR 

PR tx(Dm&^r' , j^i^PL z^t;j^s(PR 
yt^wsihr^t^iz2-D(Dyti}^i^t>&^ apt., 

ifeA©ggS|J®3?>c5tJffiilP$: (x, y, z) 
[0 15 8] tfc, *^^LC03r^^tffigfi[e;!)^e>Zttl 

®3^,SOM^S: (X, 0, z) iiU ;«J;<^ 

R(D3 ^kTxmw&W}-' 5) ztti}c^TfcT5 Lt=.mm>^ 

,^,PS:-g-i!^iZlfi{cSe^¥®i;s 0)3^^.8' 
(X' , 0, z) i:-rs, JS(C, ,^&PCS(^^-t^$: 
01 , ^PC S' ®^-r^&0i • , ^PSS' co;& 

[0 15 9] ccDffi±T'li^^gtfI,^:,^OL *^e>#s*T'©{g 
mnt. ±ML.fc^ (3) tcfcu, 

r = f 01 
tLX:^lbin?>, 
[0 16 0] -etl^tlai , 01 {i. 



1/2 

+ y2 } 



1/2 



1/2 . 



(7) 



(8) 



• (9) 

(10) 



(18) 
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y= (jSi /ai ) (X-x) 



34 



y= (/Si • /ai • ) (X* -x) 
^ (1 1) (1 2) i:*^e>yS:M5SbT, 

x= (ai /3i ' X' -ai ' /3i X) / (ai Pi ' -ai 

[0 16 1] mz, ^ (1 1) (1 3) ^:*^e>x5:* 

y = /3l )3i ' (X-X' ) / (ai /3i ' -ai ' /3i ) • • 
{Cj;y3r>C^|gP®YM|gS:^«)SZi:*fr^So J810J«tO16 2] il^ST-, 
01 =t an-1 [ { (x-X) 2 +y2 } 1/2 / (z-z) ] 
T'S)S<DT-, ^ (7) , ^ (8) ;b^e> 

Pi / (f s i n*) =t an-1 [ { (x-X) 2 H-y2 ) 1/2 

/(Z-z)] 

z=Z- [ { (x-X) 2 +y2 } 1/2 /t an C (Pi /f ) 
X { (x-X) 2 H-y2 } 1/2 /y] 



(1 1) 
(12) 

(13) 



(14) 



^tc. ^ (1 1) 5&^6 



(1 5) 
1/2 



) } 



{ (x-X) 2 +y2 ) 1/2 = (x-X) 
^ (1 1) (14) ti)^^ . 20 

(x-X) = (X' -X) / {1- (ai 

T*&S(Z)T?/^ (15) 

z=Z+ C (X" -X) X {i+ (pi /ai ) 2 } 1/2 

/ {1- (ai ' /ai ) X (/Si //3i 
/tan { (ai 2 +/Si 2 ) 1/2 /f) 

• • • (16) 



X {1+ (Pi /ai ) 2 } 
/oi ) X (jSi //Si ' 

) } ] 



it)^X'^&, 

[0 16 3] tjtii. 1 6©3?^7tJSm 

^^*^*?)e>tlT^^5CD1?, XT^-^i/^^l 6 27?ti, ROM 30 
14B*^e>^(13), (14) JttK (1 6) $:^*ffi 
U J^T^^iz-T^l 6 0T'myii^:e:*^■7La)CCD®_h 
©i^^PL (ai . /3i ) ;R?Jf;!j^^RCDCCDffi±<Z) 
J^^Pr (ai ' , /3i • ) (DU^. ^ (1 3) , (1 
4) JkXf (1 6) lC-ftA-tS^i:{Cj:y, *|^#AO 
BRSP03?^5M^P (x, y, z) $::^«)SZli:A^T'^ 

So 

[0 16 4] ^>K(D7.^VZfl 6 4Tli, fuiSEbfc^l© 

^gte^Sli:ra^{c (EI4®;i.-r^y:/i 0 4lci3ftS^!ffl 

i:Bi^fc) imj^mp^om%(r>n^^vmth. xmT. 40 
T^^y ^ 1 6 6 T-{4, xi^mMi>(mm. 
is^^^m^n (01 3#M) \zm^m mfoism^ - 
o-fe>^^-N;i/) gr^Lfefigs:, imj^mMzm- 

[0 16 5] z:oJ:e)tC2{s:^5®^S^ffi{Cj:tili, j£ 
^@^?^,1/>X1 6A$:ffi^^T^i0L/TV^SCDT^ -r 

ui^Ttj^^i 6S:^^3&^ufcy^^l^5:^fe)^^^®^i>& 



[0 16 6] *fc, 

[0 16 7] lo©:^^^;^!^' htC^L-TMi® 

3r>C^tJ^&t^t--5Z.il*'JT'#So 
[0 16 8] ^r^. T-iyif:fj:^^ltSJk7i^^^mm' 

[0 16 9] ^fe. 2|s:^5®iei©^ffiTHiMit07^l^lf 
^ 1 6 5:55^ 5 2 izmmLt^if^. 02 4® (A) ~ 

(F) izm-t^^iz. McDia<lcBHgLfeUMfcS«?)ii 
^T'iBebT=fcJ:<, ?yfi:MT'^$nS2ffi®n- 
:^-BP^^i: 2®®MT'm$ti5 3M®n-:h-SP 
fClBgL/Tt)J:V^, MtC, 02 4 O (M) ~ (O) iZ^ 

[0 17 0] *l|5®||8©^ffim, 01 



( 



^ (19) 4^g|sp 8-28 6 680 

[0 17 1] tfc, ^5©^S©^|gm2^®5^i.i^ ^BBl/>XSMv^fe^:#o^ (1)^^ (6) fCffi^-T 
;^7^:7$:Mv^T^^^;x^. hS:^tflB^4:^L.fcA^, (1) ' -it (6) ' Ss^t 

3^J^a:®7^bbr:!^7^7S:^v^T=bm^. * [0173] 

e = t an-l (R/H) (2) - 

e' =t an-l {R/ (H-h) ) (2) • 

r = 2 f s i n (6/2) (3) ' 

r' =2 f s i n (e* /2) ..... (4) > 
h = H[l-tan {2sin-l (r/2 f ) ) 

/t an {2 s 1 n-1 (r' /2 f ) } ] (5) • 

R=Ht a n {2 s i n-1 (r/2 f ) ) (6) ■ 

mGommm mz. :^mBizm^m6<Dmmm J87&j®^u ccD®®lif^^p.il^H' ©3?^^®*: 
^^hmm%:mtt?>m^mt. fj^is. *S6®^ f3:^7 4(c*fbT*firc'*s*cDi:-rs, tr- "ccd 

rn.ffTt" - [0 17 7] SI2 6{C,^bfe^e.{C, .^^,H*^e>Z;^f^a^C 

1^3 i^®^^^"^''*" ^^^^Kti-^. tt.. 3rk7mn (X, y. 0) T' 

f?^"rI??J^°..''^t ®' ^^^^^^^ ^0 1 7 8] r^JC. *S60D^figcDf^ffi{coV>Tm 

-^1 eOT'li. *f^^AS:Ji^^Sfe«>(;Dl^®^I. 

(0, h. 0) {ChSo ^<faA^A®m^g|J{fir MlZZi\,^XMlzmmt& 

mA.imm) P<D3Ji^jm^%: (x, y. z) i:U [0 18 0] ^eD-atK°eR.tt-fti-?tU 

AP*^e>ffifc)t{i^^lK|ifi^^BSb>Xl 6 A-eiS^ ©D =t a n-1 (Bd /Q) 

LXCCDm±(D^DlZ^m-r?>, Z1®CCD®±0D^, =t an-l [ { (y-h) 2 +x2 } 1/2 /z] 

D02r>:7t:^®S: (ao . /3d ) ttS. ^.P;ft^ ©R-^t an-l (Br'/Q) 

e>^^}fc^T^7 4^cJ:^JHl^Lfe3t«^i^Sll^^^KS =t an-i [ { (y+h) 2 +x2 } 1/2 /zi 

30CCD®WRc^)2f^5^^S: (aR . ^r ) i: &ytrR tt^^fc* 

TS. li7 4;^»^^:v^i:g(ZHK®0r)5^l/^>p!J^^lg^ [0 18 1] 

TD =f • t an-l [ { (y-h) 2 +x2 } 1/2 /z] 



37 



(20) 



= f • t an-1 [ { (y + h) 2 +x2 ) 1/2 /z] 
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aD=rD cos (jr — ^d) =— cos0 
/3D=rD sin (;r-^D) =rD s iTi<t>D 
ttR =rR c o s ./>R' (v ^R' = ) 
/3R=rRsin*R' (v *R' = -^-R ) 



(1 7) 
(1 8) 
(1 9) 
(2 0) 

(21) 
(2 2) 
(23) 
(24) 

(2 5) 
(2 6) 

(2 7) 

(2 8) 
(29) 
(3 0) 

(3 1) 



(3 2) 



s i n 



CO s *D = (y-h) / { (y-h) 2 +x2 } 1/2 
s i n*D =x/ { (y-h) 2 +x2 } 1/2 
CO s #R'= (y + h) /{ (y + h) 2 +x2 ) 1/2 
s i n *R' =x/ { (y + h) 2 +x2 } 1/2 
T'feS®T% ^ (1 7) JkXf^ (2 1) Mt>*{C^ (1 * * 8) JSlZJ^^ (2 2) if 

ao f 0D (y-h) / { (y-hj 2 +x2 } 1/2 

=f 0D X/ { (y-h) 2 +x2 } 1/2 

y = h- (aD //Sp ) x 

aR =f 0R' (y + h) / { (y + h) 2 +x2 } 1/2 
/3r =f 0r' x/ { (y + h) 2 +x2 } 1/2 
y = -h+ (otR //3r ) X 

^ (2 7) 2itK (3 0) 

x=2h)3D /Sr / (ap /Sr +aR /Sp ) 
fC i 37^^©P(DXj^^S:#*SZ.il5t)^'T?^5, ★T, 
[0 1 8 2] ?f:lC, ^ (3 1) (2 7) lCft\b ★ 

y = h (aR /Sd -osd iSR ) / (tuD ^R + aR 3d ) 
lZ^*J31lfi^mP<DYm^^^l^^^tti^X'^^o -k ^[0 18 3]*fc, 
/3D=rD s i n4>D =f Bd sin^D 

= f • t an-1 [ { (y-h) 2 +x2 ) 1/2 /z] 

z= { (y-h) 2 +x2 } 1/2 /t an (/Sd /f s i n (?>d ) 
= { (y-h) 2 +x2 ) 1/2 
/t an [ (/Sd /f) X { (y-h) 2 +x2 ) 1/2 /x3 
tZ^X\ ^ (3 1) (3 2) *^e>. 

{ (y-h) 2 +x2 ) 1/2 =2h/SR (aD 2 + /3d 2 ) 1/2 

/ (aD /Sr +aR /3d ) 

z = 2h/SR (aD 2 +/3D 2 ) 1/2 

/ [ (q:D ^R +aR ) Xt an { (aD 2 +/3d 2 ) 1/2 /f} ] 

• • • (33) 

{CJ: y 3r^5td^:^P(Z)Zj^g$:#«t)SZli:;«)^-e^5. 40 

[0 1 8 4} ^7 4J^)^e5 0CCD®C[)M^'4'vt^H 

*T?®gg|^h«^«?)^«{)e5tlTV^So tJ^oT, 7.7-V':f 

1 6 2T'l^ ROMl 4 B^^gj^ (3 1) , (3 2) S 
t>' (3 3) &ig*ffiU T.^vZfl 6 0T'l^^Ji2.^fc'C 
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